Various behavioural or body condition indices are frequently used to measure avian parental effort. To determine which of the indices provide meaningful short-term assessments of parental effort, we used four of them concurrently on breeding green-rumped parrotlets, Forpus passerinus, and then compared the results with field metabolic rate (FMR) measurements obtained using the doubly labelled water (DLW) technique. Nest provisioning rate correlated significantly with FMR among both males and females, while proportion of time away from the nest was correlated with FMR in females but not in males. Adult mass change during the breeding cycle and feeding latency were both unrelated to FMR. Our results suggest researchers should be cautious in assuming that any indirect method of quantifying parental effort is reliable for a particular species. We also tested whether the relatively invasive DLW protocol causes potentially confounding changes in study animals' subsequent behaviour. Paired observations before and after DLW injection showed no measurable changes in parrotlet nest attendance patterns or nest provisioning rate.
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Parental effort, the expenditure of parental resources such as time or energy on the care of offspring, is distinct from parental investment, which refers to expenditures of parental resources that incur explicit costs to some component of parental fitness, such as survival or future fecundity (Trivers 1972; Clutton-Brock 1991) . Parental investment explicitly involves trade-offs, whereas parental effort may or may not. Although parental investment is generally more meaningful than parental effort for life history studies, measuring parental investment in relatively long-lived, iteroparous animals can be extremely difficult (Reznick 1992). Researchers often rely instead on short-term measures of parental effort to gauge parental investment (Bryant 1988) , assuming that short-term effort is proportional to long-term investment.
Parental effort can take diverse forms, from preparation of nests or burrows, to gamete production, to social assistance given to mature offspring (Clutton-Brock 1991), and is consequently measured in many different ways. Researchers commonly measure parental effort in birds tending nestlings using a variety of indices based on either behavioural observations or body condition assessments. However the validity of such indices as measures of parental effort has seldom been verified (Bryant 1988) . One of the most commonly used indices of parental effort in birds is nest provisioning rate, measured as either visits/h per chick or visits/h per brood. Other indices include time spent foraging (or time spent away from the nest, when foraging is difficult to observe; e.g. Tolonen & Korpimäki 1994; Pugesek 1995) , mass changes in parent birds during the breeding season (e.g. Westerterp et al. 1982; Nur 1984; Moreno 1989; Saether et al. 1993) , and feeding latency, which is the time interval between a bird's arrival at its nest and the onset of feeding its nestlings (e.g. Pugesek 1990 Pugesek , 1995 .
The doubly labelled water technique (DLW), which employs isotopic tracers to measure CO 2 production (Lifson & McClintock 1966) , is used less frequently than logistically simpler indices based on behavioural observations or body condition because it is costly and can be impractical with species that are difficult to capture. None the less, DLW is appealing because it provides a direct measurement of field metabolic rate (FMR) of free-living animals (Nagy 1989). The handful of studies in which researchers measured FMR of breeding birds and simultaneously monitored nest provisioning rates or mass changes suggests that the relations between FMR, provisioning rate, and mass change vary widely among species (reviewed by Bryant 1988) . In this study we employed each of the aforementioned observational and
